Biosynthetic support based on dendritic poly(L-lysine) improves human skin fibroblasts attachment.
Poly(L-lysine) (PLL) dendrigrafts (DGLs) are arborescent biosynthetic polymers of regular and controlled structures. They have specific properties such as biocompatibility and non-immunogenicity, and their surface density of NH2 functions can be easily modified and therefore appears as a powerful tool for the functionalization of hydrophobic polymers used in the context of tissue engineering. In this study, we evaluated several criteria of human skin fibroblasts when cultured with DGL of generations 2, 3 and 4, with linear PLL polymer as reference. In aqueous phase, DGLs and PLL displayed a similar cytotoxicity towards fibroblasts. Plastic culture plates grafted with DGLs were further characterized as homogeneous surfaces by atomic force microscopy and surface characterization by amino density estimation by colorimetric assay. Proliferation of fibroblasts was increased when cultured onto PLL and DGLs monolayers when compared with crude plates. Cellular adhesion was increased by 20% on DGLs in comparison to PLL. Integrin α5 subunit protein expression level was increased after 48 h of culture on DGLs, in comparison to control or PLL-coated surfaces. The presence of DGLs did not lead to overexpression or activation of matrix metalloproteinases 2 and 9. Finally, fibroblasts adhesion was increased by 40% on poly-(lactic-co-glycolic acid) matrices functionalized with DGLs when compared to PLL. Overall, these features make DGL promising candidates for the surface engineering of biomaterials in tissue engineering.